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ABSTRACT

Effects of the Cabinet GCorge Kokanee Hatchery on winterin
bald eagles in the lower Cark Fork River and Lake Pen

Oeille, Idaho

The abundance and distribution of bal d eagl es
(Hal i aeet us leucocephalus) on the |lower Cark Fork River,
Lake Pend Oeille, and the upper Pend Oeille River, |daho,
were docunmented during the wnters of 1985-86 and 1986-87.
Peak counts of bald eagles in weekly aerial censuses were
hi gher in 1985-86 (274) and 1986-87 (429) than previously
recorded in md-winter surveys. Differences in eagle
distribution within and between _?/_ears were apparently
responses to changes in prey availability.

Ei ght bal d eagl es were captured and equi pped with radio
transmitters in the winter and spring of 1986. Residencies
within the study area averaged 13.9 days in 1985-86 and 58.3
days for the four eagles that returned in 1986-87. The
eagl es exhibited considerable daily novenent throughout the
study area. After departing the area, one eagle was |later
Si Ight ed approximately 1,185 km to the southwest in northern
Cali f orni a.

Three major communal roosts wused by bald eagles were
i dentifi ed. Two roosts were |located on federally-owned
land: one was on a privately-owned island. Eagles roosted
in Douglas-fir (Pseudotsusa nenzeisii), western larch (Larix

occidentalis), and black cottonwood (Populus trichocaroa)
that averaged 63.1 cm diameter at breast height and 33.5 m
hei ght . Each site was relatively secure from human

di sturbance during its period of use.

The nmost common habitat types along the shoreline and
upland areas adjacent to Lake Pend Oeille were western
redcedar (Thui a plicata) /queencup beadlily (dintonia
uniflora) and Douglas-fir/ninebark (Physocarpus nalvaceus).

Greater than 50% of the area was forested: in the upper
canopy, nhean tree height exceeded 22 m and nean density
exceeded 3 trees/ha. Land ownership adjacent to the |ake

was predomnately private in the north and federal in the
sout h.

Eagl e behavioral activity was recorded at tine budget
sessions at areas of heavy use. Perching in live trees was
the nost common behavi or observed; ponderosa pine (Pinus
ponderosa), Douglas-fir, and black cottonwood were preferred

Xi



tree species. Overall capture success rate of fish was
greater than 85% aerial capture was nobst successful (78%.

Remains of birds found in regurgitated pellets of bald
eagles (N = 208) were followed in nunbers by renmains of fish
(N= 175) and nmammls (N = 21). Prey remains collected
under diurnal feeding perches consisted nostly of fish,
primarily Lake Superior whitefish (Coresonas clupeaforms)
and (kokanee sal mon [Onchorhynchus nerka).

Recoveries of tagged salnon carcasses placed in the
Clark Fork River below Cabinet Gorge Dam indicated mid-
channel releases were nost effective in naking carcasses
accessible to foragi ng eagl es.



I NTRODUCTI ON

BACKGROUND

The bald eagle (Haliaeetus leucocephalus) has received
"Endangered" species status by the US. Depart ment  of
Interior in 43 of the lower 48 contiguous states and is
listed as "Threatened" in the other five states (U S. Fish
and Wldlife Service 1984). The designation of the species
as "Endangered" in |ldaho has required state and federal
agencies to protect inportant bald eagle habitat.

Lake Pend Oeille, in northern Idaho, has hosted a
popul ation of wntering bald eagles which is drawn to the
area by an abundance of fish residing in the |ake, by
waterfowm mgrating south from Canada, and by the presence
of open water conditions during winter. The availability of
kokanee sal non (achorhvnchus nerka) which spawn in the |ake
and its tributaries from Novenber to January has been |inked
to the presence of wntering bald eagles in the area (Mer
1979). Kokanee salnon were inadvertently i ntroduced into
the dark Fork R ver system from Flathead Lake as a result
of a flood event in the md-1930's. By the 1940's and
1950's Lake Pend Oeille had developed into a nmajor sport
and commercial fishery with nore than one mnillion salnon
harvested annually from 1950-65.

Even though the fishery was highly productive during
this period, several factors began to influence its
stability. The dewatering of salnmon redds by |ower |ake
levels as a result of water releases at Al beni Falls Dam
downstream on the Pend Oeille R ver contributed to a
decline in annual recruitnent in the population. In
addi ti on, maj or spawning runs of salnon that migrated
upstream in the dark Fork Rver were blocked by the
construction of Cabi net Gorge Dam thus elimnating
approxi mately 90% of the spawning area in the system The
conplexity and severity of the salnon's popul ation status
increased still further with the establishnent of non-native
oppossum shrinp (Msis rxelicta) which conpete with young
kokanee salnmon for zooplankton (Larry LaBolle, personal
conmuni cation, 1987).

In the 1960’ s, t he first neasure was taken to
aneliorate these effects when the operation of the Al beni
Falls Dam was nodified by establishing | ow pool on the |ake

prior to salnmon spawning to mnimze associated | osses. In
1973, the comercial salnmon fishery on the [|ake was
el i m nat ed. In 1976, hatchery releases of salnmon by the

| DFG were begun and the popul ation began to stabilize (6-8
mllion salnon), but total rehabilitation of the fishery was

1



prevented due to Ilimted hatchery capacity. In 1986,
construction of the Cabinet Gorge Hatchery on the |ower
Clark Fork River was conpleted and operation was begun wth
the task of rebuilding the salnmon fishery in the |ake which
hadh by then decreased in size to approximately five mllion
fish.

The expected enhancenent of the salnon fishery in Lake

Pend COeille will have the potential to add to the
significance of the area to wntering bald eagles by
providing an abundant, accessible, and dependable food
source at a time of increased stress. However, only limted

information on the use of the area by wintering bald eagles
has existed from which an evaluation could be based. The
US Fish and WIldlife Service in their Biological Opinion
on the Cabinet CGorge Hatchery project recomended that this
study be undertaken to fill the gap in baseline data on bald
eagl e use.

GOAL

The goal of this study was to obtain baseline data on
bald eagles wintering along the lower Cdark Fork R ver and
Lake Pend Oeille, | daho. It was designed to identify
important bald weagle habitat that wll allow a future
assessnment to be made of the effects to bald eagles
resulting from the enhancenent of the kokanee sal non
fishery, and to provide information from which managenent
deci sions can be based for the protection and enhancenent of
eagl e habitat.

OBJECTI VES

The objectives of the study were to:

1. Determine the seasonal changes in the nunbers and
distribution of wintering bald eagles.

2. Identify and characterize inportant bald eagle perching,
feeding, and roosting areas.

3. Determine the species of prey wused by bald eagles.

4. Determine the daily flight patterns and behavioral
activities of wintering bald eagles.

5. Devel op recomrendat i ons for the protection and/or
enhancenent of bald eagle habitat along the lower Jark
Fork River and Lake Pend Oeille.



STUDY AREA

The primary study area is located in the Panhandle
region of lIdaho and enconpasses the lower 50 km of the dark

Fork River, 184 km of shoreline on Lake Pend Oeille, and
the upper 12 km of the Pend Oeille River which flows
eventually into the Colunbia River (Fig. 1). It is situated

in a mgration corridor between bald eagle summering areas
to the north in Canada and wintering areas further to the
south in Idaho, Mntana, Nevada, Oegon, Utah, and Woning.
The climate of the area is influenced by Pacific weather
systenms and is often wet and «cold in wi nter. The mean
m nimum tenperature has averaged -4.1 degrees Celsius and
the nmean precipitation 10.1 cm at Sandpoint for the period
of Novenber through May from 1951- 80.

Lake Pend Oeille is a deep (nmean depth = 164 m
maxi mum depth = 351 nm), tenperate, oligotrophic |ake (Bow es

et al. 1986) . It is the largest lake in Idaho with
approximately 184 km of shoreline and lies at 625 m
el evati on. It is bordered by the Cabinet Muntains to the
nort heast, the Green Mpnarch and Coeur d'Alene npbuntains to
t he sout heast, and the Selkirk Muntains to the northwest.

The northern half of the lake is characterized by several
i sl ands and nunerous bays, sonme with extensive shallows; the
shoreline along the southern half has nore rugged terrain
that falls sharply into the deeper waters of the |ake.
Omnership of land adjacent to the lake is primarily private
in the north and federal (USFS) in the south. The |ake is a
popul ar summer resort area, but human activity there becones
extrenely limted in mid-winter. Many northern bays becone
frozen during colder wnters. The level of the |ake was
lowered by an average of 3.6 mto a nean |ow pool of 622 m
from Novenber to April in 1985-86 and 1986-87 by water
rel eased at Al beni Falls Dam

The Gark Fork River is the nmmjor source of water to

t he area, entering from the east in Mntana out of Noxon
Rapi ds Dam and into Cabinet Corge Reservoir, then through
Cabi net Gorge Daminto Lake Pend Oeille. It is bordered by
the Cabinet Muntains to the northeast and the Bitterroot
Range to the southwest. Sl ow- novi ng sections of the river
above Cabinet Gorge Dam often beconme frozen during the
Wi nt er nont hs. Bel ow the dam where discharge rates during
the winter may fluctuate greatly (90-900 cms), . the river
rarely freezes. A substantial delta that exists throughout

the winter at the river's nmouth is often partially ice-
bound.

The Pend Oeille Rver fromits outlet at the northwest
portion of Lake Pend Oeille as it proceeds downstream past
Sandpoi nt remai ns wi de and sl ow novi ng. A higher |evel of

3
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human activity than on the lake s present throughout the
year due to its proximty to Sandpoint. Portions of this
upper section of the river may freeze over for short periods
during the wi nter nonths.

The Lake Pend Oeille fishery supports popul ations of
non-native kokanee salnon, rainbow trout (Salno sairdneri),
cutthroat trout (Salnmo clarki), Dolly Varden (Salvelinus
confluentis), brook trout (Salvelinus fontinalis), mackinaw
(Sal velinus namavcush), Lake Superior whitefish (Coreoonas

cluoeaforms), nountain whitefish (Prosopium wlliansoni),

| argenmout h bass (Micropterus sal noi des), northern squawfish
(Ptvchocheilus oresonensis), | argescal e sucker (Catostonas
macrochei lus), and others (Bowles et al. 1987). The area is

also frequented by large nunbers of magrating waterfow
until the formation of ice in the shallow portions of the
| ake begins to Iimt their food accessibility.



METHODS AND MATERI ALS

BALD EAGLE ABUNDANCE AND DI STRI BUTI ON

Weekly aerial censuses were conducted from | ate Cctober
(1986) and early Novenber (1985) to early April to determne
t ot al nunber s, age cl ass conposi ti on, and seasonal
distribution of bald eagles within the study area. The
census route was from the delta of the Cdark Fork River,
| daho, wupstream to Noxon Rapids Dam Montana, (50 km and
return (the higher of the counts used in the final tally),
the shoreline of Lake Pend Oreille and its islands (184 kn),
and the Pend Oreille R ver from Sandpoint downstream to
Smith Creek (12 km) (Fig. 2). During the spring of 1985-86
and the field season of 1986-87, one flight per nmonth was
extended further downstreamto Albeni Falls Dam (45 kn).

Censuses were flown in fixed-wing aircraft (Cessna 185)
at 105-140 km/hr and 75-125 m above the water. The pil ot
was usually acconpani ed by two observers: one seated in .the

front (spotter), and one seated in the rear of the aircraft
(recorder). The spotter called out and recorded on a tape
recorder the age classes (adult: fully white head and tail

subadul t : all other conbinations of body plumage), nunbers,
| ocati ons, perch tree species and/or activities of bald
eagles which were passed along the «census route. The
recorder assisted 1in spotting eagles, and followed the

progress of the flight on 7.5 mn US.  Geologic Survey
(USGS) topographic nmaps (1:24,000 scale), while recording
onto them data called out by the spotter. In isolated
i nstances where large nunbers of eagles were concentrated
and the possibility of not observing sone eagles increased,
the aircraft was circled back sharply for an imediate

recount of the area in question. The begi nning and ending
ti mes of each flight, weat her dat a (tenperature,
precipitation, wnd velocit and direction), activity at
eagle nest sites, and other pertinent information were

recorded onto aerial census forms (Appendix A-1).

Censuses began between 2.6 hrs and 6.2 hrs after
sunrise (X = 4.2 hrs). Unfavorable flight conditions (high
wi nds, turbul ence, poor visibility) during many nornings
prevented a standardi zed departure time and sometines
resulted in a one- or two-day postponenent 'or cancellation
of the flight until the follow ng week. -Census duration for
the normal weekly route averaged 2.8 hrs.

A geographic information system (COVARC 1986) Was used

to docunent eagle distribution. Base nmaps were created by
digitizing the shoreline of the lake from USGS 7.5 and
15 mn t opographi ¢ nmaps. Eagle |locations previously

6
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recorded onto aerial census maps were digitized to create
addi ti onal overl ays whi ch wer e t hen expanded wth
corresponding data on eagle age classes, activities, and
perch tree species. A single map of each weekly census of
Lake Pend Oeille was generated to provide an illustration
of eagle abundance and distribution as the concentration
progressed through the winters of 1985-86 and 1986-87. The
system was also used to total the species and structure of
perch trees used by bald eagles at the tinme of the census.

Differences in eagle distribution were examned by
dividing the |lake and river shoreline into units of one mle
(lake-mle [LM; river-mle [RM). For nore detailed
anal ysis of distribution on the |ake, the time spanned by
the concentration periods was divided into intervals of 54
days each (early winter: 24 (ctober to 16 Decenber; md-
winter: 17 Decenmber to 8 February: late winter: 9 February
to 3 April). A Kol nogorov-Smrnov test (SYSTAT, Inc. 1986)
was used to test for significant differences (of = 0.05) in
the cunulative distributions of eagle nunbers between years.

CAPTURE AND MOVEMENTS OF BALD EAGLES

Bald eagles were captured wth a floating kokanee
sal non equipped wth two nonofilanment nooses that extended
laterally fromthe fish just above the surface of the water,
as nodified after Frenzel and Anthony (1982) (Fig. 3). A
nonofilament line tied to the nooses extended into the water
to a depth of 10-20 mwhere it was connected to 1.5 m of
elaﬁtic cord (6 nm dianmeter) attached to a 2 kg cenent
anchor.

Capture attenpts began about sunrise from a boat by
positioning 1-4 capture fish 15-50 m offshore from popul ar
eagle perch sites. bservers then returned to a vantage
point on shore to await an eagle's arrival. When a flying
eagle descended and grasped the fish, its toe(s) and/or
tarsus were usually encircled by one of the nooses. As
tension increased on the line with the attenpted departure
of the weagle, the nooses closed and the eagle was pulled
gently to the water's surface.

Captured eagles were approached i mediately by boat and
retrieved from the. water with a large fish net (1.0 m
di aneter). They were hooded to minimze stress while being
handl ed, restrained by securing a triangular bandage around
the wings and body and by tethering the tarsi together wth
nylon cord, and wapped in a wool blanket to hel'p maintain
body tenperature and allow feathers to dry. Bef ore | eaving
the site, capture equipment was renoved from the water.
Eagl es were then transported to shore to undergo a series of
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nor phol ogi cal nmeasur enent s (Appendi x A-2) for judging
relative health condition and determining sex (Bortolotti
1984). US Fish and WIidlife Service No. 9 al um num bands
were attached around one tarsus of each eagle.

Captured eagles were equipped wth patagial wing-

markers and radio-transmtters. W ng-markers were bright
green, made of vinyl-coated nylon (Cooley Inc., Anaheim
California), and nunerically coded (01 to 08) dorsally with
white gloss paint (Naz-Dar Co., Chicago, [11inois). Each

w ng- marker w apped around the wng next to the body at a
natural gap in the feathers and was held in place by an
alum num rivet through the termnal (posterior) ends of the
mar ker . Radi o-transm tter packages (Telonics, Inc., Mesa,
Arizona) weighed 60 g, had an operational life of 15 nonths,
and were attached to each eagle in backpack configuration
with 1.4 cm teflon ribbon (Bally R bbon MIls, Bally,
Pennsyl vani a) . Waxed dental floss (Johnson and Johnson
Products, New Brunswi ck, New Jersey) was used to secure the
| oose ends of the ribbon to each other at the base of the
transmtter package after they encircled the eagle' s body
and to affix the point where the ribbon criss-crossed above
the eagle's sternum

Eagl es were rel eased near the capture site and observed
for as long as possible to ensure no adverse effects from
t he capture and handl i ng procedures. Movenents  of
transmtter-equi pped eagles were obtained by follow ng
signals during weekly census flights for final telenmetry or
visual confirmation and by radio-tracking and triangul ation

froma boat, by autonpbile, or on foot. Eagl e | ocations
were plotted on 7.5 mn USGS t opogr aphi c maps and
characterized on data forms (Appendix A-3). Locati ons were

eval uated based upon their type (visual or triangulation)
and the degree of accuracy obtained (Heezen and Tester
1967); those locations suspected of being inaccurate were
used only for providing a general area from which to begin
the next radio-tracking session

NCCTURNAL ROOSTS

Ni ght locations of bald eagles were identified by
observi ng eagl es’ flight paths and destinations after they

| eft popular feeding sites at dusk, and by observations of

eagles at previously identified roost sites. Additiona

roost locations and data on roost fidelity by individuals
wer e docunmented by observi ng the roost flights of
transmitter-equipped eagles or by triangulation on their
ni ght locations between one hour after sunset and one hour
before sunrise. Location of roosts and roost trees
frequently used by eagles were plotted on 7.5 mn USGS

10



t opogr aphi ¢ naps. Hei ght of roost trees was neasured with a
clinoneter; diameter at breast height (dbh) was neasured
with a dianeter tape.

HABI TAT DESCRI PTI ON

Detailed habitat information on |ands adjacent to Lake
Pend Oeille, the lower Cark Fork River, and the upper Pend
Oeille Rver was not available, t her ef ore, a genera
description of these lands was used to characterize bald
eagl e habitat. USFS personnel provided a description of the
area based wupon aerial photo interpretation and limted
forest stand data for two habitat use zones: 1) shoreline
zone: a 100 m wi de band along the shoreline of the |ake and
rivers, 2) wupland zone: a 1.6 km wide band adjoining the

shoreline zone. The shoreline zone enconpassed areas of
considerable daily activity that bald eagles wused for
f eedi ng, perching, and hunti ng. The upland zone i ncluded

secondary use areas that were used for roosting and | oafing,

and where a higher degree of security from disturbance .for
bald eagles could be mai nt ai ned. Both zones were
subjectively divided into the same 25 units based upon nmgjor
differences in topographic and habitat characteristics
(Fig. 4). Each unit was described in terns of habitat type
(Cooper et al. 1985), estinmated percent of unforested and
forested |and (old-growth, mature, and younger tinber
cl asses), estimated nean height and density of upper canopy
trees, nost comon sl opes, | and ownership, and proposed
managenent plans for USFS land (U.S. Forest Service 1985).

BEHAVI CRAL ACTIVITY BUDGETS

Bal d eagl e behavior was docunented during weekly day-

| ong observation sessions at sites of intense eagle
activity. Portable blinds were used to hide the observer
and minimze disturbance. Qbservation sites were initially

chosen to <correspond with eagle distribution noted in the
weekly aerial censuses and were used alternately throughout

the 1985-86 field season until eagle activity at a site
di m ni shed significantly. In the winter of 1986-87, eagle
behavi or was docunented only at the nouth of Ganite Creek
(Fig. 5). Some sites of intense eagle activity were

excluded as potential observation sites due to their
i naccessibility to observers, too great a distance for
observation to be effective, or a lack of suitable |ocations
from whi ch observations m ght be conducted.

Observation sessions usually began approxinmately 30
m nutes before sunrise and were termnated after sunset when
eagl es were no longer present. The activity (state) of each

11



Figure 4. Map of habitat use zones on Lake Fend Oeille.
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eagle in view was recorded (in coded form as the observer
scanned the site every five mnutes (Al tmann 1974) (Appendi X
A-4). Eagl es observed were classified as either adults or
subadul t s.

FEEDI NG HABI TS

Foraging events of bald eagles were additionally
recorded independently of the 5-min activity scan during
each observation session to provide a detailed record of the
frequency and success rate of capture attenpts bg bal d
eagles, and to add to a list of prey species taken by bald
eagl es.

Pel lets of undigested food materials cast up by bald
eagl es at two maj or nocturnal roosts and remmins of prey
di scarded by eagles at diurnal feeding perches were | ocated
by searching under roost and perch trees and by walking
shoreline transects. Materials collected were |abeled for
| aboratory anal ysi s. Pellets were soaked in a weak (10%
sodi um hydr oxi de solution or soapy water to aid in
separation of materials and analyzed by nethods described by
Errington (1932). Mammalian prey itens in pellets were
identified by examination of guard hairs (Stains 1958).
Fish itens were identified by exam nation of scales (Casteel
1972) and body parts (Brown 1971, Sinpson and Wal |l ace 1978).

SALMON CARCASS AVAI LABI LI TY FROM CABI NET GORGE HATCHERY

To deternmine the future availability to wntering bald
eagles of artificially-spawned kokanee salnon processed at
t he Cabi net CGorge Hatchery, sal non carcasses were released
into the dark Fork R ver adjacent to the hatchery and their
progress downstream nonitored. Salmon were marked with
nunerically- and color-coded tags of plastic ribbon (2 cm x
16 cm) that were stapled to the opercle of each fish.
Carcasses were nmarked at Ganite Creek imediately after
being artificially spawned, then packed in ice or snow, and
transported to the hatchery. Live, artificially-spawned
sal mron were anaesthetized with MS-222 and either marked at
the hatchery where they were placed in a holding pond, or at
Ganite Creek where they were placed in an aerated water
tank and transported by truck to the hatchery.. Li ve sal non
were allowed to expire just prior to release..,, All carcasses
were released 10 m offshore (3-5 m depth) from the hatchery
fish | adder at the approximate location of future releases
or in md-channel of the river (>15 m depth).

14



Movenent of tagged carcasses downstream was nonitored
by searching from boats for those that had becone stranded

al ong the shoreline and shallows of the river. Surveys were
conducted when low flows were anticipated during a mninmum
of three days following each release. Drift nets were

positioned across two side channels to reduce survey tinme.
Initially, surveys were conducted fromthe release site to
the Cark Fork River delta (10 RMs), but sone |ater surveys
were termnated near the nouth of the south channel of the
river (8 RMs) due to problens in safely maneuvering boats
through the braided channels of the |ower sections of the
river, particularly at |ow flows. The tag nunber and/or
col or, | ocati on, percent of flesh remai ni ng, and
availability of carcasses to bald eagles were recorded for
all | ocated nmarkers.
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RESULTS AND DI SCUSSI ON

BALD EAGLE ABUNDANCE AND DI STRI BUTI ON

Total Study Area

Aerial censuses of bald eagles within the study area
were conducted from 7 Novenber 1985 to 3 April 1986 (N = 19)
and from 24 Cctober 1986 to 3 April 1987 (N = 23). In both
years of the study, mgrant bald eagles began to arrive in
the area in late Cctober or early Novenber, and departed by
early April (Fig. 6). Eagl e nunbers increased, peaked, and
declined later in the concentration period in 1985-86 than
in 1986-87. The nunber of weeks (N = 22) that el apsed
between the first and |ast census of greater than 25 eagles
(which excludes early censuses consisting primarily of
resident eagles) was equal for both years of the study,
indicating concentration periods of approximately equal
durati on.

Peak eagle nunbers in 1985-86 (274) were recorded -two
weeks later than in 1986-87 (429) (Table 1). The timng of
the peaks is simlar to that for concentrations of wntering
eagles in other parts of the U S (Spencer 1976); weekly
variations in eagle nunbers as evidenced during both winters
have been attributed elsewhere to weather conditions on
census days, m gratory novenents, and availability of prey
(Sout hern 1963, Shea 1973, Servheen 1975).

The 1985-86 peak in nunbers of adults (228) occurred
one week later than the subadult peak (65); peak counts
occurred on the sanme date for both adults (364) and
subadul ts (65) in 1986-87. Adult bald eagles outnunbered
subadults in all censuses throughout both years (Figs. 7 and

8). The mean percentage of subadult bald eagles counted in
1985-86 censuses was 18.1% simlar to the 18.5% counted in
1986-87 (Fig. 9). These values are lower than the 30%
subadults that is typical in wntering populations in

Washi ngt on (Hancock 1964, Stal naster et al. 1979), Utah
(Edwards 1969), and Mntana (MCdelland 1973), and nuch
| ower than the 60% subadults found in Arizona (G ubb 1984).

M d-January censuses of bald eagles on Lake Pend
Oeille, the lower Cark Fork R ver bel ow Cabi net Gorge Dam
and the upper Pend Oeille River, which were conducted as
part of the National WIdlife Federation's nationw de bald
eagle surveys since they were begun in 1979, increased
significantly (P < 0.050) in 1986 and 1987 above previous
censuses. The counts in 1986 (265) and 1987 (266) were
significantly higher (B < 0.050) than the nmean count for
1981 to 1984 (%X = 88.4) (Fig. 10) (IDFG internal docunent).
Thi s i ncrease may be due in smal | part to increased
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Table 1. Peak counts of bald eagles in aerial censuses of
the study area, 1985-86 and 1986- 87.
Year
1985- 86 1986- 87
Age cl ass Peak count Dat e Peak count Dat e
Conbi ned 274 9 Jan. 429 24 Dec.
Adul t 228 9 Jan. 364 24 Dec.
Subadult 65 2 Jan. 65 24 Dec.
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famliarity with the census route in 1986 and 1987 by those
conducting the census, or by having a concentration period
in which the peak in eagle nunbers did not correspond to the
census date, as occurred in 1987. The 1986 and 1987 mid-
January counts contributed an average of 34% of the total
nunber of eagles counted in Idaho in the National Wldlife
Federation's surveys and approximately 2% of the nunber
counted nati onw de.

Lake Pend Oeille

Most of the eagles counted in the censuses of the study
area were found along the shoreline of Lake Pend Oeille in
1985-86 (X = 74.8% and 1986-87 (X = 67.0% (Appendix B).
The peak census of eagles on the lake in 1985-86 was |ower
and occurred earlier than the peak in 1986-87 (Table 2;
Fig. 11).

Areas used by bald eagles along Lake Pend Oweille were
classified based on the nmean nunber of eagles sighted al ong
each LM in aerial censuses conducted during each of the two

concentration periods (Table 3). |In 1985-86, heavy .use
areas were restricted to 12 IMs in the northern half of the
| ake; individual IM counts ranged from 8-25 eagles per
census (Fig. 12). Areas of noderate use were |ocated
t hroughout the renainder of the |ake excluding the southwest
shorel i ne. Nearly all other remaining IMs received |ight

use; three LMs were not used by eagl es.

In 1986-87, eagle distribution differed (P = 0.095)
from 1985-86. Areas of heavy use were distributed to a
| esser extent in northern Lake Pend Oeille, and were found
near the nouth of Ganite GCreek and in the southernnost
parts of the |ake at Echo Bay. More IMs were heavily-used
than during the previous year, but the nean nunber of eagles

per census was sinmlar. I ndi vidual LM counts in heavy use
areas ranged from 8-39 eagles per census. Many areas
classified as noderate were simlar to those identified in
t he previous year. Li ght use was recorded at all but one of

the remaining IMs in which no eagles were counted.
Distribution of eagles per IM by wnter period was
significantly different between years (early: P < 0.001;
md-: P = 0.035; late: P < 0.001).

Eagle distribution between years in the northern half
of the |ake was significantly different * only during early

winter (P = 0.027); the mean nunber -of. -eagles per LM in
1985-86 censuses (3 =1.73) was higher than the nean in
1986-87 (¥ = 1.02) (Fig. 13). In the southern half of the
| ake, significant differences were found during both early
(P = 0.025) and late winter (P < 0.001) between years:

during early winter the mean nunber of eagles per LM was
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Table 2. Peak counts of bald eagles in aerial censuses of
Lake Pend Oeille, the |ower dark Fork River, and
the upper Pend Oeille Rver, 1985-86 and 1986-87.

Year
1985- 86 1986- 87
Locati on Peak count Dat e Peak count Dat e
Lake Pend 251 12 Dec. 352 24 Dec.
Oeille
A ark Fork 34 2 Jan. 48 24 Dec.
R ver 8 Jan.
Pend Oreille 36 2 Feb. 29 24 Dec.
Ri ver

24



G¢

O DML CZ

O >

DM O >mM

400

350 -
300 -
250
200
150 -
100 -

50 |-

Oct

Figure 11.

1

Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1
DATE

9 85-86 —t 1986-87

Numbers of bald eagles in aerial censuses of Iake Pend Oreille,
1985-86 and 1986-87.

May ~



92

Table 3. Description of bald eagle use areas by lake-mile IM) on Lake Pend
Oreille, 1985-86 and 1986-87.

Intensity of use 1985-86 1986-87
Mean # eagles Mean # eagles Mean # eagles
Class /census /1M # LMs /census /LM # LMs /census/IM
Heavy >2 12 3.4 15 3.1
Moderate 1-2 25 1.4 19 1.4
Light <1l 74 0.4 77 0.4
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lower in 1985-86 (X = 0.88) than in 1986-87 (X = 1.30), but
higher during late wnter in 1985-86 (X = 0.14) than in
1986-87 (x = 0.07) (Fig. 14).

Seasonal changes in eagle distribution appeared to be
associated with prey availability. Large nunbers of Lake
Superior whitefish that died from causes associated with
spawning stress in the northern parts of the |ake during
early winter in 1985-86 (Ned Horner, personal communication,
1987) provided an abundant food source for eagles in this
area; mnimal whitefish nortality was observed in 1986-87.
Geater utilization of spawned-out kokanee salnon during
early winter of 1986-87 than in the previous winter in the
south and southeast reaches of +the lake along both the
shoreline and at the nouth of tributaries was jndicated by
increased eagle nunbers at these |ocations; kokanee sal non
escapenment in the lake was similar in 1985 (366,000) and

1986 (322, 000) (Bowles et al. 1987). Hi gher m ni num
tenperatures in 1986-87 which prevented the formation of
large areas of ice in the northern bays as occurred the

previous year, contributed to greater waterfow nunbers in
this part of the |lake and increased use of waterfow as part
of the eagles' diet in md- to late winter.

Clark Fork River

Eagl e nunbers on the dark Fork River averaged 14.4% of
the study area censuses in 1985-86 and 21.3% in 1986-87 and
followed the same general pattern of use as the study area
totals (Fig. 15). The peak count in 1985-86 (34) was | ower
than the peak in 1986-87 (48).

Most bald eagles on the river were observed along the
11 RMs between the delta and Cabinet Gorge Dam in both

1985-86 (60.5% and in 1986-87 (62.7% (Fig. 16). The
preference of this section of river was probably due to the
relative lack of river ice t hat woul d limt food

availability, and the presence of migrating kokanee sal non
whose travel upstream beyond the dam was prevented.
Significantly nore (P = 0.008) eagles were counted in
1986-87 censuses than in the previous year. This increase
corresponded to greater nunbers of kokanee salnon that
mgrated up the river in this area in 1986-87 to spawn in
the Lightning Creek/Spring Creek drainage (RM 142) and
adj acent to the Cabinet Gorge Hatchery (RM 150) (Bow es et
al. 1987).

Pend Oreille River

The nunber of eagles counted on the upper Pend Oeille
River made up an average of 10.6% of the 1985-86 censuses of
the study area and 11.7% of the 1986-87 censuses. The peak
census in 1985-86 occurred nuch later than the peak the
followng year (Table 2; Fig. 17).
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Distribution of bald eagles on the upper Pend Oeille
Ri ver was simlar during both concentration periods
(Fig. 18); counts differed significantly (P = 0.008) only
along RM 109. More open water and |arge nunbers of
waterfowl nmay have been responsible for the increase in
eagl e nunbers on the river in 1986-87.

Monthly censuses of the Ilower Pend Oeille River from
Smth Creek downstreamto Albeni Falls Dam (N = 8) that were
begun in February 1986 indicated |ow nunbers of eagles in
this area during nost of the sanple periods (Fig. 19).

CAPTURE AND MOVEMENTS OF BALD EAGLES

Six adult and two subadult bald eagles were captured,
nmeasur ed, and equipped wth radio-transmtters during the
1985- 86 concentration peri od (Tabl e 4; Appendi x C).
Residencies within the study area after capture ranged from
1 to 35 days (X = 13.9) in 1985-86. Resi denci es of four
eagles that returned in 1986-87 ranged from 27 to 113 days

(X = 58.3). Eagl e residencies were not strongly related to
the date of the peak aerial census in 1985-86 or 1986-87
(Figs. 20 and 21). In 1986-87, two transnmitter-equipped
eagles arrived before the peak census; two arrived after
t he peak. In both years of the study, all transmitter-
equi pped eagles departed after the peak census. Departure

dates of the four bald eagles that returned to the study
area in 1986-87 occurred well after the peak census in 1985-
86 (X = 61.0 days) and 1986-87 (X = 66.5 days).

Eagl e #01

The first eagle equipped with a transmtter, #01, was
an adult captured at Garfield Bay on Lake Pend Oeille at
0804 h on 23 January 1986 (Fig. 22). Subsequent nonitoring
revealed two days’ novenent north to Bottle Bay, then west
along the upper Pend Oeille River near Snmith Creek to the
Muskrat Lake area where travel was nore limted for the next
12 days. On 8 February, it flew northeast approxinmtely
21 km remaining in this location near the Pack River along
Berry Creek until 10 February, the last day a telenetry
signal was received. On 17 February and again on 2 March,
eagle #01 was sighted with other eagles at Tule Lake
National WIldlife Refuge, California, 15 km south of the
Oregon border, a di stance - of approximately .1,185 km
sout hwest of Lake Pend Oeille. A

Eagle #02

Eagl e #02, an adult, was captured on 29 January 1986 at
1132 h at Garfield Bay and remained near the bay for the
next five days (Fig. 23). On 5 February, it flewto the
Pend Oreille River, continuing its flight to the west the
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Table 4. Age classes, capture dates, and residencies of
transm tter-equi pped bald eagles on Lake Pend
Oreille, 1985-86 and 1986-87.

Resi dency (days)

1986
Eagl e |D# Age cl ass Capture date 1985- 86 1986- 87
01 Adul t 23 Jan. 19 -
02 Adul t 29 Jan. 35 -
03 Adul t 8 Feb. 19 113
04 Adul t 17 Feb. 1 T
05 Adul t 19 Feb. 3 27
06 Subadult 24 Feb. 23 53
07 Adul t 11 Mar. 9 o
08 Subadult 4 Apr. 2 40
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following day to the Priest R ver where it was observed
feeding on fish. Eagl e #02 could not be |ocated again until
18 February when it was found at the southern end of Lake
Pend Oeille. It departed the southern half of the |ake on
4 March and was observed on 6 March near the Priest River
with an adult and a subadult bald eagle and several ravens
(Corvus corax) feeding on a cow (Bovidae spp.) carcass. It
was once again out of telenetry contact until 22 March when
it was observed feeding on the carcass of a whitetail deer
(Q&docoi |l eus viraini anus) 3 km north of the Pend Oeille

Ri ver. The eagle was located in the same area on two nore
occasions until departing the area after 30 March.
Eadle #03

Anot her adult eagle, #03, was captured at 1026 h on
8 February 1986 near the east shoreline of Garfield Bay
(Fig. 24). It roosted the next two nights near the bay, but
flew north on 10 February to roost west of Bottle Bay.
Eagle #03 noved west to remain along the Pend Oeille River
for the next four days, after which tinme it flew back to the
| ake near Garfield Bay. It was sighted far to the southeast
on Cabinet Gorge Reservoir on 20 February, noved back
downstream along the Cark Fork River during the next three
days, and was last sighted during the winter of 1985-86 on
25 February flying to roost from Denton Slough on Lake Pend
Oeille.

Eagle #03 returned to the lake on 9 Novenber 1986 and
roosted near the Cdark Fork River delta (Fig. 25). It
roosted to the north near Denton Slough the follow ng
evening and returned again to the delta one day later. On
12 Novenber, it flew west to the Pend Oeille River south of
Smth Creek where it remained for the next 2 weeks, until
nmoving back to the Ilake 8 km south of Garfield Bay on 26
Novenber . Eagl e #03 was sighted next back at Denton Sl ough:
it roosted and hunted in the wvicinity wuntil flying to
Lightning Creek along the Cdark Fork River on 2 Decenber.
It was observed the next ten days hunting and feeding on
kokanee salnon on the creek and the river, and then flewto
Granite Creek Bay on the |lake. After two days, it noved to
the southern end of the |ake, remaining there from 15-18
Decenber; approximately 150 eagles were in this area at this
time feeding on salnon spawning along the shoreline and at
the mouth of tributaries. On 31 Decenber, eagl e #03 was
back at Denton Sl ough, then noved northwest near the Pack
R ver delta, and finally back to the Cark Fork delta in
early January. It remained in the vicinity of Denton S| ough
from7-12 January.

Signals from eagle #03's transmtter were not received
again for over tw weeks from either ground or aerial
noni t ori ng. On 29 January, eagl e #03 was sighted back at
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Denton Sl ough during the weekly aerial census, and renained
at this location for the next week. At Denton Sl ough,
extensive shallows exist and, when warmer tenperatures begin
to melt the ice cover, |ive and dead winter-killed fish
becone nore avail abl e. Eagle #03 left the slough for the
southern part of the lake on 5 February, continued west
stopping along the Pend Oeille River where it renmained from
7-15 February. It returned to Denton Slough to roost the
eveni ng of 15 February, flew about 7 kmup the dark Fork
River on 18 February, and flew above the Cabinet Corge Dam
about 14 km further upstream on the follow ng day. It
returned to the Pend Oeille Rver from 20-28 February and
then flew to the Cark Fork R ver delta/Denton Sl ough area.
Eagle #03 was once again out of telenetry contact for the
first week of March. However , it was subsequently | ocated
along the Kootenai River near Troy, Mntana, 14 km east of
the I daho border, approxinmately 45 km fromits last |ocation

on Lake Pend Oeille. It was sighted on nunerous days from
early March until its departure in md-April.
Eagle #04

An adult bald eagle, #04, was captured in Garfield Bay
at 1012 h on 17 February 1986. After release, it flew to
perch in a ponderosa pine (Pinus ponderosa) approxinmately
1 kmwest of the bay. No additional signals were received
fromeagle #04's transmitter later that evening or during
subsequent nonitoring sessions.

Eagl e #05

Eagle #05, an adult, was captured at 0916 h on 19
February 1986 at Garfield Bay (Fig. 26). The eagl e remai ned
in the northern part of Lake Pend Oeille until 23 February
when it flew south out of telenetry contact. From 10-20
March, #05 was observed perched in a grove of cottonwoods
(Populus spp.), and with other eagles and ravens feeding on
a whitetail deer <carcass along the St. Joe River near
Cal der, ldaho, approximately 110 km south of its |ast known
| ocation on Lake Pend Oeille.

On 24 Decenber 1986, eagl e #05 was once again sighted
in northern ldaho along the Pend Oeille Rver where it
remained for the next three days. On 29 Decenber, it noved
onto northern Lake Pend Oeille near the Pack River Delta
until 5 January when it flew to the Aark Fork R ver delta
ar ea. By 8 January, #05 noved to Granite Creek where it was
observed -feeding on spawning kokanee salnmon wth several
ot her eagl es. It remained in this area wuntil 20 January
when the signal from its transmtter could no |onger be
recei ved.
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Eagl e #06
Subadult eagle #06 was captured at 1045 h on 24

February 1986 along the west side of Garfield Bay (Fig. 27).
It was located the following day to the northeast near the

Pack River delta. It then noved to the Oark Fork River
delta on 26 February and roosted in the Johnson Creek area.
On 27 February, it was observed feeding on a whitetail deer

carcass on the shore of the dark Fork River and was
| ocated on subsequent days in this area through 8 March. By
12 March, eagle #06 had noved upstream along the river to
the confluence with the Bull R ver, Mntana, and then noved
anot her 10 km onto Noxon Reservoir the next day where it was
sighted perched on ice along the edge of open water above
Noxon Rapi ds Dam Five days later on 18 WMarch, eagl e #06
was back on Lake Pend Oeille along Denton Slough where it
remai ned until leaving the study area in md-afternoon on 22
Mar ch.

Eagle #06, in adult plunmnage, returned to Lake Pend
Oeille along Denton Slough on 29 January 1987 (Fig. 28).
Subsequent |ocations docunented novenents on the Cark Fork
Ri ver and delta, and then back to Denton Slough on 18
February. On 23 February, eagle #06 noved approximately
70 km downstream along the Pend Oeille R ver to Indian
I sl and, Washi ngt on. Five days later, the eagle had returned
to Denton Sl ough where it remained feeding on fish for the

next 23 days until it departed the area on 22 March.
Eagle #07

Adult bald eagle #07 was captured at 0917 h on 11 March
1986 offshore from Pearl Island (Fig. 29). It departed the

| ake about 1200 h two days later, flying approximtely 25 km
north into the Cabinet Muntains, where it resided at
approximately 1200 m elevation for the next six days. The
final telenetry signal from #07 was received at 0900 h on 19
March in the sane area; no signal was received by 1400 h.

Eagl e #08

Eagle #08, a subadult, was captured at 0837 h on
4 April 1986 north of Sunrise Bay and roosted that evening
near the capture site (Fig. 30). It flew northwest out of

the study area the following day: its transmtter signal was
| ost by early afternoon.

The first location of-eagle #08 in 1987 was along the
Pend Oeille River on 8 February. Two days later, the eagle
had noved east about 45 kmto Lake Pend Oeille near the

capture site of the previous year. By 15 February, it was
sighted once again along the Pend Oeille River, this tinme
just across the Washington/ldaho border. Eagl e #08 could

not be located for about three weeks until md-March when it
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was observed on Lake Pend Oreille south of Sunrise Bay. It
then spent two days along the Pack R ver delta before flying
north out of the area on 19 March.

Interchange O Easles Wth MDonald Creek Concentration

During the autumm of 1986, d acier National Park,
Mont ana, personnel at the MDonald Creek eagle concentration
nonitored for Lake Pend Oeille transmtter-equi pped bald
eagl es. No transmtter signals were received nor were any
green wi ng-nmarkers observed during the concentration period
(Cct.-Dec.).

Bald eagles equipped with wng-markers in dacier
National Park since 1977 (N > 100) were watched for during
both years of the study on Lake Pend Oeille. Only one
wi ng-marked eagle (A23) from the park was observed in the
study area. The eagle was sighted along the south shore of
the Pend Oeille Rver opposite Sandpoint on 27 January
1986, and approxinmately 16 km further downstream on 28
January: it was not seen in 1986-87. Eagle A23 was
originally captured in the park as a juvenile on 18 Novenber
1978 and has not been observed there during subsequent
autumms: however, it was observed at Mdoc National WIldlife
Refuge in northeastern California on 15 January 1985
(Mcd el l and, personal conmunication, 1985).

Known | ong-range novenents of transmtter-equipped
eagles at Lake Pend Oreille and d acier National Park (Young

1983, Mcdelland et al. 1984, B. R Mcd el | and, personal
conmmuni cat i on, 1987) indicate little exchange of eagles
m grating between the two |ocations. However , with the

apparent collapse of the eagle concentration in the park in
the autum of 1987 resulting from extrenely |ow sal non
nunbers (B. R Mcd el | and, personal communication, 1987),
the possibility of a future increase in the nunber of eagles
mgrating into the Lake Pend Oeille area from the east
seens nore |ikely, particularly if alternative prey
resources are not avail abl e.

NOCTURNAL ROOSTS

At night, wntering bald eagles have been observed
roosting singly, in small groups, or communally in |ocations
to which they may return on a regular basis (Shea 1973,
St eenhof et al. 1980, Kei ster and:- Anthony 1983). In the
Lake Pend Oeille area, nmany instance's of roosting by small
nunbers of eagles were docunented and three nmjor roosts
were identified (Fig. 31). Fewer roost |ocations were
obtained in sout hern Lake Pend Oeille due to its
i naccessibility by autonobile throughout nost of the w nter
nont hs. Two nocturnal roosts along the Pend Oeille R ver
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identified by Meyer (1979) were used sporadically in
1985-86 and 1986-87 by relatively few eagles as were

nunmerous other sites. The wuse of numerous roost sites
di spersed throughout the study area may indicate the
i mportance of eagles remmining near a plentiful, but

shifting food source, and no |ack of suitable roost trees.

Warren |sland Roost

Warren |Island Roost lies along a north-south ridgeline
on the western side of this privately-owned island at a nean
elevation of 2140 m and nean distance to the |ake of
approximately 122 m (SW 1/4, Sec. 34, T57N, R1E; NW 1/4,
Sec. 3, T56N, R1E, Boise Meridian) (Appendix D). Sever a
honesites exist at scattered |ocations near the shoreline of
the island, but none are in use during the wnter nonths
when eagl e use occurs.

Counts of eagles at the roost fromearly Decenber to
March revealed frequent use and high nunbers of eagles
present (maxi mum count: 49 [1985-86]; 32 [1986-87]),
particularly during 1985-86 when nore eagles remained in the
northern parts of the |ake (Tables 5 and 6).

Eight roost trees were identified during counts and
reaffirmed by collection of pellets and prey renmains at the
tree bases (Table 7). Mean tree dbh was 61.9 cm nean tree
hei ght was 29.4 m Dougl as-fir (Pseudotsusa nenzeisii) and
western Jlarch (Larix occidentalis) were the nost conmon
roost tree species. Five of the roost trees were snags; two
of these were blowm down by high winds in the sumer of
1987.

East Bottle Bay Roost

East Bottle Bay Roost lies on a north-facing slope on
private and USFS land from approximately 215 m from the
| akeshore at 2200 m up-slope to just below the summit of a
ridge at 2900 m (SW 1/4, SE 1/4, Sec. 27, and NE 1/4,

Sec. 34, T57N, Riw, Boise Meridian) (Appendix D 2). A dirt
road accesses sunmmer honesites near the roost fromits | ower
end, but is seldomused during wnter. ad, partially

overgrown | ogging roads traverse the roost.

Bal d eagles roosted at East Bottle Bay throughout the
concentration periods of both years (Table 8); the peak
count occurred in late Novenber (46 eagles). Lar ge
fluctuations in roost count totals during periods of heavy
use may be due to thermal conditions pronoting soaring
activity by eagles on count days; in several instances,
groups of eagles were observed |leaving nearby feeding
| ocations at Bottle Bay, then flying beyond and above the
roost at dark to land at other |locations higher on the
hi Il si de. H gh nunbers of eagles of unidentified age class
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Tabl e 5. Counts of bald eagles at Warren |sland Roost,

1985- 86.
Dat e Ti me Adul ts Subadults Unidentified Total
3 Dec. PM 15 19 3 37
4 Dec. PM 0 0 42 42
5 Dec. PM 0 0 35 35
6 Dec. AM 0 0 27 27
7 Dec. AM 0 0 23 23
8 Dec. PM 27 10 0 37
9 Dec. PM 0 0 49 49
11 Dec. PM 0 0 43 43
13 Dec. PM 0 0 39 39
14 Dec. PM 0 0 33 33
15 Dec. PM 0 0 30 30
16 Dec. PM 0 0 34 34
17 Dec. PM 0 0 24 24
18 Dec. AM 0 0 27 27
20 Dec. PM 0 0 24 24
24 Dec. PM 0 0 8 8
25 Dec. PM 5 6 0 11
17 Jan. PM 17 6 0 23
21 Jan. PM 10 3 0 13
24 Jan. PM 8 7 0 15
26 Jan. PM 3 0 8 11
28 Jan. PM 6 10 0 16
31 Jan. PM 9 7 7 23
6 Feb. PM 2 5 0 7
7 Feb. PM 4 2 2 8
11 Feb. PM 5 2 0 7
14 Feb. PM 6 2 0 8
18 Feb. PM 1 0 0 1
21 Feb. PM 2 1 0 3
25 Feb. PM 3 3 0 6
28 Feb. PM 2 3 0 5
4 Mar. PM 1 1 0 2
8 Mar. PM 0 0 0 0
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Tabl e 6. Counts of bald eagles at Warren |sland Roost,
1986- 87.

Dat e Ti me Adul ts Subadults Unidentified Total
9 Dec. PM 0 0 10 10
11 Dec. PM 5 8 3 16
18 Dec. PM 8 13 11 32
6 Jan. PM 6 7 7 20
13 Jan. PM 1 1 0 2
19 Jan. PM 8 8 0 16
22 Jan. PM 3 8 2 13
26 Jan. PM 3 0 8 11
29 Jan. PM 3 8 0 11
18 Feb. PM 1 4 0 5
5 Mar. PM 1 0 0 1
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Table 7. Characteristics of eight roost trees at Warren |sl and
Roost, 1987.
Tree Tree
Tree Sl ope dbh hei ght Tree Tree
no. Aspect (degr ees) (cm) (m) speci es condition
1 S-SW 10 105.5 44.9 Dougl as- Snag
fir
2 S 6 67.0 31.5 Dougl as- Li ve:
fir full crown
3 E- NE 5 38.8 25.2 Western Snag
| arch
4 S- Sw 2 39.6 24. 1 Do?glas- Snag
Ir
5 S- Sw 8 49.0 28.0 Western Snag;
| arch down
6 N- NE 4 42. 4 24.0 West ern Shag;
| arch down
7 S-SW 1 81.9 38.0 Bl ack Live
Cot t onwood 1/2 crown
8 W 1 70.6 19.1 Dougl as- Li ve:

fir

br oken t op;
osprey nest




Tabl e 8. Counts of bald eagles at East Bottle Bay Roost,
1985-86 and 1986-87.

Dat e Ti ne Adul ts Subadults Unidentified Total
1985- 86

18 Nov. PM 0 0 10 10
19 Nov. PM 0 0 13 13
24 Nov. PM 0 0 46 46
26 Nov. AM 2 0 6 8
26 Nov. PM 22 8 2 32
30 Nov. PM 1 0 5 6
8 Dec. PM 1 0 0 1
26 Dec. PM 2 1 17 20
14 Jan: PM 11 2 0 13
17 Feb. PM 15 4 4 23
26 Mar. PM 0 0 0 0
1986- 87

10 Dec. PM 12 12 0 24
23 Dec. PM 3 0 0 3
4 Feb. PM 2 2 0 4
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and sonme of the variability in roost count totals resulted
from the extrene distances from observers to the roost, and
the presence of weather conditions (sun glare, fog, |ow
cl ouds, precipitation) preventing nore accurate results.

Total counts of roosting eagles at this and other roosts
were believed to be conservative due to these factors and
the inability to observe all roost trees from count
| ocati ons.

Use of ten roost trees at East Bottle Bay was
identified visually and confirned later by the presence of
numerous pellets and prey renains at the bases of the trees

(Table 9). Four trees were neasured: nean dbh was 65.5 cm
mean height was 41.8 m Al of these trees were dead
western |arch. Eagles at this roost probably also use live

trees, but due to the break-up and scattering of pellets as
they fall and hit branches, and the difficulty in |ocating
them from the ground, these trees were not adequately
represented in the sanple of trees neasured.

Echo Bay Roost

Echo Bay Roost |lies at the south end of Lake Pend
Oeille on a north-facing slope of USFS land at a nmean
el evation of 2400 m and a nmean distance to the |ake of 120 m
(NE 1/4, Sec. 13, T53N, R2W, Boise Meridian) (Appendix D 3).
No developnment has occurred near the roost; though it is
exposed to disturbance by boat traffic on the [|ake, mninal
human activity occurs during w nter.

The inaccessibility of the roost and inclenent weather
conditions which often prevailed in this area in wnter

prevented systematic counts of roosting eagles. On 23
Decenber 1986, 33 bald eagles (30 adults, 3 subadults) were
counted in the roost; this count was coincident with peak

eagle nunbers in the study area in 1986-87 and wth peak
counts of eagles in the southern part of the |ake feeding on
kokanee sal non.

BALD EAGLE NESTS

Three active bald eagle nests within the study area had
been identified prior to this study; tw additional nests
were |located in the winter of 1985-86 (Fig. 31). I ncubati on
by adults began in Iate February or March both years at the
four active nests (Table 10). A nmean of one fledgling/nest
at known productive sites was produced in 1986; a nean of
1.6 fledglings/nest was produced in 1987. The nesting pair
of eagles at the Colby site apparently established an
alternate nest site in 1987 and may have al so used the sane
site in 1986; the new nest |ocation has not been determ ned.
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Table 9. Characteristics of four roost trees at Warren Island
Roost, 1987.
Tree Tree
Tree Slope dbh height Tree Tree
no. Aspect (degrees) (cm) (m) species condition
1 N-NE 27 69.5 42.6 Western Snag
larch
2 N 29 63.5 38.9 Western Snag
larch
3 N 30 66. 1 39.° Western Snag
larch
4 N 34 64.0 46.8 Western Snag;
larch broken top
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Table 10. Bald eagle incubation dates, nest productivity, and land
ownership on Lake Pend Oreille, the lower Clark Fork River,

and the upper Pend Oreille River, 1986 and 1987.

Date incubation No. young
initiated fledged
Nest Land
location . 1986 1987 1986 1987 ownership
Fisherman 22 Mar. 20 Mar. 2 2 Federal
Island
Sheepherder 27 Feb. 5 Mar. unknown 1 Private
Point
Clark Fork 6 Mar. 5 Mar. 1 1 Private
River Delta .
Colby inactive inactive 0 0 Private
Springy 22 Mar. 12 Mar. 0 2 Private
Point

*Two young fledged at alternate nest.



HABI TAT DESCRI PTI ON

Lake Pend Oeille

The nost comon habitat types within the 21 units of
the shoreline zone (100 m width) on Lake Pend Oeille were
west ern redcedar (Thuj a plicata) /queencup beadlily
(dintonia wuniflora) and Douglas-fir/ninebark (Physocarpus
mal vaceus) (Table 11). A nmean of 44% of each unit was
unforested: a nean of 17% was forested with old-growh and
34% with mature trees. Mean height of upper canopy trees
was 23.2 m nean density was 3.1 trees/ha. The northern
half of the lake (units 11-12, 15-23) had gentler terrain
and fewer steep slopes than the southern half of the |ake
(units 1-10). A mean of 63.5% of each northern unit was
under private ownership; the USFS owned the majority of each
southern unit (X = 98% (Fig. 32).

The upland units surrounding the lake were classified
into primarily the same habitat types as the shoreline units

(Table 12). A smaller percent age of each unit was
unforested (X = 38%: old-growth and mature trees conprised
nore of each unit (X = 45%. Mean upper canopy tree height
(X = 22.6 m and mean density (X = 4.7 trees/ha) were

greater than found near the shoreline. Northern units had a
variety of slopes, and were dominated by private ownership
(X = 849% . Al'l  southern wunits had sone slopes exceeding
60% nost land was owned by the USFS (X = 66% and was
managed primarily as natural areas.

G ark Fork River

The shoreline zone bordering the Ilower Cark Fork River
from the delta upstream to Cabinet CGorge Dam (units 24 and
25) was of the western redcedar/queencup beadlily habitat
type. Half of each unit was unforested (50%:; old-growth

and mature trees averaged 45% of each unit. Height of upper
canopy trees (X = 23.9 n) was simlar to |akeshore units:
tree density was greater (X = 4.1 trees/ha). Sl opes were

relatively gentle. Land ownership was private.

In the upland zone, habitat types were simlar to those

found in the shoreline units. A mean of 50% of each unit
was unforested; a nean of 40% of each unit was covered wth
old-gromth and mature trees. Upper canopy trees were
shorter (X = 21.4 m and of higher densities (X = 8.6
"trees/ ha) t han in adjacent shoreline units. Sl opes
_.increased dramatically wth elevation. A mean of 80% of

each unit was owned privately.

Pend Oeille River

The nost comon habitat type in the shoreline zone
along the upper Pend Oeille River (units 13 and 14) was the
west ern redcedar/gqueencup beadlily type. Unforested areas
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Table 11. Habitat description of Lake Pend Oreille shoreline zones (100 m width).

Forested land Upper canopy trees Most common slopes
Habitat Habitit Unforested
unit type land (%) % old-growth % mature % other X height (m) ¥ trees/ha 10-30% 30-60% >60% cliffs
1 THPL/CLUN 30 25 45 0 26.2 3.6 - - X X
2 THPL/CLUN ; 60 15 15 10 22.0 3.6 - - X X
PSME/PHMA
3 PSME/FPHMA 40 10 50 [o] 22.7 4.6 - X X
4 PSME / PHMA 65 10 25 0 27.3 4.1 - X X
5 PSME / PHMA 55 10 25 10 24.8 2.7 - - X X
6 THPL/CLUN 35 20 45 0 21.2 4.9 - - X X
7 THPL/CLUN 10 30 30 30 28.8 4.6 X -
8 PSME / PHMA 50 20 30 0 24.6 4.1 X - X X
S PSME /PHMA 40 20 40 0 20.8 4.6 - - X X
10 PSME/PHMA ; 60 10 20 10 23.6 2.6 - - X X
THPL/CLUN
11 PSME / PHMA 55 15 20 10 24.2 2.4 - - X X
12 THPL/CLUN 25 25 35 10 24.8 2.3 - X X
13 THPL/CLUN 30 10 35 15 23.0 2.6 X -
14 - 80 s 5 10 17.7 1.5 X -
15 PSME/PHMA; 30 15 45 10 19.3 2.2 X -
THPL/CLUN
16 THPL/CLUN 20 20 60 0 25.4 2.2 X - X
17 PSME/PHMA ; 35 15 45 5 23.5 2.6 X - X
THPL/CLUN
18 PSME /PHMA ; 40 20 35 5 21.5 1.7 - X X
THPL/CLUN
19 PSME /PHMA 65 15 20 4} 20.9 1.9 X X X
20 PSME /PHMA 45 10 45 0 23.1 2.2 X X X
21 PSME /PHMA ; 40 30 30 0 21.2 2.8 X X
ABGR/CLUN
22 PSME /PHMA ; 40 20 40 0 19.3 3.6 - X X
THPL/CLUN
23 PSME /PHMA 65 15 20 (¢} 21.2 2.0 X - X X
24 THPL/CLUN: 40 10 40 10 25.0 5.1 X -
SWAMP
25 THPL/CLUN 60 20 20 0 22.7 3.0 X -

"Habitat type abbreviations: THPL/ CLUN Thuija plicata/Cintonia uniflora (Western redcedar/ Queencup beadlily)
PSVE/ PHVA: Pseudot suga nenzei sii/Physocarpus nalvaceus (Douglas-fir/N nebark)
ABGR/ CLUN:  abies grandis/Clintonia uniflora (Gand fir/Queencup beadlily)
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Figure 32. Map of | and ownership surrounding Lake Fend Oreille.
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Table 12. Habitat description of Lake Pend Oreille upland zones (1.6 km width).

Forested land Upper canopy trees Most common slopes
Habitat Habitit Unforested
unit type land (%) % old-growth % mature % other X height (m) ¥ trees/ha 10-30% 30~-60% >60% <cliffs
1 THPL/CLUN 15 20 60 5 28.0 5.1 - X X
2 PSME/PHMA ; 40 20 25 15 25.7 3.3 - - X X
THPL/CLUN
3 PSME / PHMA 25 15 40 20 21.2 11.1 - X X
THPL/CLUN
4 THPL/CLUN 35 5 15 45 19.7 8.1 X - X
5 THPL/CLUN; 30 10 10 50 15.9 8.5 X X X X
PSME / PHMA
6 THPL/CLUN 30 20 50 0 26.7 5.7 - - X X
7 THPL/CLUN 40 20 20 20 29.5 5.6 X -
8 PSME /PHMA 30 20 40 10 25.8 4.1 X X X X
9 PSME /PHMA 30 20 40 10 23.9 7.1 - - X X
ABGR/CLUN
10 PSME/PHMA 40 10 30 20 24.6 7.5 - - X X
THPL/CLUN
11 THPL/CLUN 35 0 20 45 21.2 6.6 - - X X
PSME / PHMA
12 TSHE/CLUN 35 20 25 20 23.1 2.0 X - X X
THPL/CLUN
13 THPL/CLUN 60 15 25 20 24.5 2.6 X - X
14 PSME /PHMA 65 5 10 25 21.2 2.1 X -
ABGR/CLUN
15 THPL/CLUN 80 S 5 10 23.1 2.0 X -
16 PSME /PHMA 50 15 20 15 22.7 2.1 X -
17 PSME /PHMA 30 20 40 10 23.1 2.8 X - X
ABGR/CLUN
18 PSME/ PHMA 35 10 25 30 19.7 0.8 - X X
THPL/CLUN
19 PSME /PHMA 40 20 40 0 21.6 1.6 - X X
20 PSME/PHMA 25 25 50 0 19.7 2.6 X
THPL/CLUN
21 THPL/CLUN 40 10 40 10 20.8 3.2 X X
22 PSME /PHMA 30 20 10 40 17.7 6.1 X X
THPL/CLUN
23 THPL/CLUN 30 10 25 35 22.7 3.6 - X X
24 THPL/CLUN 40 10 40 10 23.4 5.1 X -
SWAMP
25 PSME / PHMA 50 15 15 20 19.3 3.5 X - X X
THPL/CLUN

lgabitat type abbreviations: THPL/CLUN: Thuja plicata/Clintonia uniflora (Western redcedar/Queencup beadlily)
PSME/PHMA: Pseudotsuga menzeisii/Physocarpus malvaceus (Douglas-fir/Ninebark)
ABGR/CLUN: Abjes grandis/Clintonia uniflora (Grand fir/Queencup beadlily)
TSHE/CLUN: Tsuga heterophylla/Clintonia uniflora (Western hemlock/Queencup beadlily)



within each unit averaged 55% forested areas with old-

growh and mature trees averaged 28% Trees were shorter
(X = 20.4 m and less dense (X = 2.1 trees/ha) than along
the river. Slopes were gentle. Most land (98% in the

units was privately-owned.

Upl and units along the river were characterized as
simlar to the shoreline units but also contained habitat of
the grand fir (Abies grandis)/queencup beadlily type. A
mean of 63% of each wunit was unforested; older trees
averaged 23% of each unit. Upper canopy trees in each unit
were of simlar height (X =22.9 n), but not as dense (X =
2.4 trees/ha) as along the shoreline of Lake Pend Oeille.
Most slopes were relatively gentle. Mst land (95% was
privat el y- owned.

BEHAVI ORAL ACTIVITY BUDGETS

Ti me- budget data of bald eagles at areas of intense
activity was recorded at five sites on 11 days during 1985-
86 (110 hrs; X = 10 hrs) and at the nmouth of Ganite Creek
during the kokanee sal non spawning run on two days in 1986-
87 (14.6 hrs) (Table 13). A total of 7,780 individua
activities were recorded during 1985-86 (N = 5,568) and
1986-87 (N = 2,212) from 5-min scans of eagles' behavior at
t he observation sites.

The nost common bald eagle activity observed at all
sites was perching during 1985-86 (85% and 1986-87 (91%;
flying, feeding, hunting, and preening were al so recorded
(Fig. 33). Loconotion categories were domnated by flight
both years; direct flapping flight was nost comon, followed
by soaring and gliding (Fig. 34). Li ve trees, fol |l owed by
stunmps and snags, were nost often used as perch sites in
1985-86; ice which had forned in shall ower bays at northern
observation sites was also used. In 1986-87, live trees
made up nearly all (99% of the perch sites used by bald
eagles near Ganite Creek (Fig. 35).

Docunent ati on of perch tree use on Lake Pend Oreille by
bald eagles <counted in the aerial censuses indicated a
preference for ponderosa pine (47% and Douglas-fir (38%.
Bl ack cottonwood (Populus trichocarpa) which are found in
isolated groves and in nuch fewer nunbers on the |ake were
used to a |lesser extent (8%. Eagl es perched most: often in
live trees (85% and snags (1099 wthin 100 m- of the
shoreline (Table 14).

The overall capture success rate was simlar between
1985-86 (85% and 1986-87 (90%; aerial capture attenpts
were | ess productive during 1985-86 than during 1986-87 when
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Tabl e 13.

Dates and sites of

sessions of bald eagles,

behavi or al

activity budget
1985-86 and 1986- 87.

Observation session

Dat e Site Ti me- span Duration (hrs)
1985- 86

10 Dec. Bottl e Bay 0650- 1630 9.7
16 Dec. Sunri se Bay 0625- 1555 9.5
23 Dec. Bottl e Bay 0645- 1620 9.6
30 Dec. Sunri se Bay 0715- 1615 9.0

6 Jan. Bottl e Bay 0700- 1610 9.2
13 Jan. Sunri se Bay 0700- 1625 9.4
26 Jan. Warren |sland 0640- 1655 10. 3
4 Feb. Bottl e Bay 0645- 1645 10.0
10 Feb. Pend oOreille River 0630-1715 10. 8
18 Feb. Warren |sland 0630- 1730 11.0
10 Mar. Pack River Delta 0625- 1755 11.5
1986- 87

12 Dec. Ganite Creek Bay 0700- 1625 9.4
28 Dec. Ganite Creek Bay 0715-1225 5.2
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PREENING 2%
W, FEEDING 37
HUNTING 2%

PREENING 0 5%
FEEDING 2 5%
HUNTING 1%
FLYING 8%
FLYING 5%

PERCHING 91%

PERCHING 85%

LAKE PEND OREILLE, 985- 85. MOUTH OF GRANITE CREER- 1886-87

Figure 33. Time busget categories of bald eagles on Lake Pend ©reille,
1985-86 and 1986-87.

GLIDE 1%

LAKE PEND OREILLE, 1985-86. MOUTH OF GRANITE CREEK, 1986~87

Figure 34. Time budget categories for locomotion of bald eagles on Lake
Pend Oreille, 1985-86 and 1986-87.
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LVE TREE 78.5%

STUMP /SNAG 0.8%
OTHER 0.5%

UVE TREE

99%
STUMP/SNAG 14%

KE 9%
OTHER 0 5%

LAKE PEND OREILLE, 1985-886. MOUTH OF GRANITE CREEK, 1986-87

Figure 35. Perch substrates used by bald eagles on Lake Pend Oreille,
1935-86 and 1986-87.

SUCCESSFUL AE I 75X 4

SUCCESSAUL AERIAL 88X

UNSUCCESSFUL AERIL 10%
UNSUCCESSFUL AERIAL 14X

SUCCESSFUL GROUND 2%
UNSUCCESSFUL GROUND 1%

SUCCESSFUL GROUND 107

LAKE PEND OREILLE, 1985-86. MOUTH OF GRANITE CREEK, 1986—-87.

Figure 36. Hunting success by bald eagles on Lake Pend Oreille, 1985-86
and 1986-87.



Tabl e 14. Preference of a) species and b) structure

classifications of perch trees by bald eagles

in aerial censuses, 1985-86 and 1986- 87.
a)
Frequency
Tr ee
speci es Nunber Per cent
Ponder osa pi ne 1565 47.0
Dougl as-fir 1256 37.7
Bl ack Cottonwood 249 7.5
West ern redcedar 100 3.0
Western larch 87 2.6
Western white pine +
Lodgepole pi ne 62 1.9
Gand fir +
Paper birch 12 0.3
b)
Frequency
Tree structure
classification Nunber Per cent
Live tree 3962 85. 4
Shag 458 9.9
Li ve, dead top 109 2.4
Dying tree 48 1.0
Li ve, broken top 36 0.8
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eagles were feeding heavily on nunerous salnon that were
spawni ng near the nmouth of Ganite GCeek (Fig. 36). After
capturing prey, eagles nost often perched in trees to feed
during 1985-86 (69% and 1986-87 (87%; stunps, snags, and
other substrates were wused to a lesser extent (Fig. 37).
Preening activity was observed nobst often when eagles were
perched in live trees (66% and on stunps or snags (31% in
1985-86 (Fig. 38) and exclusively in live trees in 1986-87
(1009 .

FEEDI NG HABI TS
Behavi oral Activity Budgets

A total of 300 observations of foraging events were
recorded during behavioral activity budget sessions in

1985-86 (11 days) and 1986-87 (9 days) (Table 15). Sixty-
five percent of the events were by adult bald eagles
(N =192); 35% were by subadults (N = 106). Most (69% of

the foraging events resulted in the capture of prey
(N = 202).

Capture attenpts by adult bald eagles were nore
successful (71% than attenpts by subadults (60%. The nean
nunber of capture attenpts per successful outcone was 1. 1.
Most (78%  successful attenpts by eagles were aerial
foll owed by captures on the ground (12% and while standing
on ice (109 (piracy of other eagles).

Fish species (N = 170) were the preferred prey (84%
(Fig. 39). Sonme prey (999 could not be readily identified
(Tabl e 15). Capture of waterfow by eagles during recording
sessions was not observed although occasional harassnment was
docunent ed.

Analysis O Cast Pellets And Remains O Eagle Prey

A total of 368 pellets regurgitated by eagles were
collected at two mmjor communal roosts (Bottle Bay and
Warren |sl and) in 1985-86 (N = 200) and 1986-87 (N = 168).
Analysis of the pellets for the two years conbined vyielded
bird remains in 208 pellets, fish remains (usually scales or
vertebrae) in 175 pellets, and mammal remains in 21 pellets
Contents of pellets indicated the inportance of waterfow in
the diet, however, they wunderplayed the inportance of fish
because these -remains are usually digested and result in no
pel l et being cast: (Lish and Lewis 1975, Steenhof 1976). In
addi ti on, pellets consisting primarily of fish remains often
tended to break apart upon striking the ground after being

cast, or, in the case of those that | anded intact
disintegrated rapidly upon dessication. In contrast,
waterfow pellets held together, and often Dbecane nore

noti ceable as they dried out.
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LUVE TREE 89%

STUMP/SNAG 167

LAKE PEND OREILLE, 1985-86.

LVE TREE B7X

ROCK /HILL/BANK 8%

GROUND 1%
STUMP/SNAG 4%

MOUTH OF GRANITE CREEK, 1986-87

Figure 37. Feeding substrates of bald eagles on Lake Pend Oreille, from

time budget sessions,

UVE TREE 66%

N BATHE 2%
GROUND 1%

Figure 38. Preening substrates of bald
eagles on Lake Pend Oreille,
1985-86.

1985-86 and 1986-87.

UNIDENT. FISH (N=78) 38%

KOK. SALMON (N=8)} 30%
UMDENTWED (N=32) 16X

WHITEFISH (N=32) 16%

Figure 39. Prey of bald eagles during
time budget sessions,
1985-86 and 1986-87.
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Table 15. Observations of foraging events by bald eagles during time budget sessions, 1985-86 and 1986-87.

Successful Prey
foraging
events
No. Unidentified
days No. fish Kokanee Unidentified
Site observation  events No. % species Whitefish  salmon other
1985-86
Pend Oreille River | 18 15 83 7 3 0 5
Bottle Bay 4 76 48 63 42 7 0 1
Pack River Delta 2 19 19 100 7 0 0 12
Warren Island 1 10 5 50 4 0 0 1
Sunrise Bay 3 56 34 61 11 22 0 1
Denton Slough 3 15 12 80 1 0 0 11
Lightning Creek 1 20 7 35 6 0 1 1
Delta
1986-87

Granite Creek 4 68 62 91 0 0 59 0




Bird remains were found in pellets less often in
1985-86 (N =95) than in 1986-87 (N = 113); Anerican coots
(Fulica anericana) were the nost common bird remains
identified (Table 16). Remains of fish were found nore
often in 1985-86 (N = 118) than in 1986-87 (N = 57); Lake
Superior whitefish and kokanee salnmon (in 1986-87) were the
nost common fish species, however, many fish remains could
not be classified with certainty to species. Mammal  renai ns
were identified in pellets less often in 1985-86 (N = 7)
than in 1986-87 (N = 17); whitetail deer remains were nost
conmon, particularly in 1986-87. Lower nunbers of bird
remains in 1985-86 pellets when harsher weather conditions
on the Jlake persisted and resulted in birds' earlier
departure south, and higher nunbers of available whitefish
in the lake which died from spawning stress (Horner,
personal conmmuni cation, 1987), support the view of the bald
eagle as an opportunistic raptor which utilizes the nbst
abundant and accessi bl e prey.

Collection of prey remains at feeding sites of bald
eagles yielded additional prey species not identified in
pel | ets. These included one bird species (Canada goose
[Branta canadensis]) and four fish species (largenouth bass,
| argescal e sucker, northern squawfish, punpkinseed [Lepomis

si bbosus]).

SALMON CARCASS AVAI LABI LI TY FROM CABI NET GORCE HATCHERY

A total of 4,214 tagged kokanee sal non carcasses were
released into the Cark Fork R ver adjacent to the Cabinet
Corge Hatchery on 7, 21, and 25 Novenber 1986 (Table 17).
Alnost all carcasses dropped rapidly toward the riverbottom
after release: many of those released near shore were seen
lying on the bottom where observed progress downstream was

m ni mal . A total of ten tags were located during 11
surveys: nine tags (of 1000 pink tags) had been released in
m d- channel on 7 Novenber: one tag (of 214 green tags) had

been rel eased near the shore on 21 Novenber.

Two of the recovered tags were found along the south
side of the river at RM 149 within 100 m downstream of the
rel ease site: the green tag and carcass with 60% of the
flesh remaining were found 3 m above high water mark; one
pink tag was l|located 10 m above high water nmark under a
western redcedar perch tree. Ei ght tags (all pink) were
|ocated in the vicinity of a gravel island which divides the
river along RM 147 approximately 3 km below the release
site: three carcasses were found lying stationary in water
about 1 m deep along the north side of the island; two
carcasses were observed rolling wth the current along the
bottom of the river on the north side of the island; one tag
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Tabl e 16. Frequency of occurrence of prey species in 368 cast

pellets

of bald eagles at Lake Pend Oeille, 1985-86 (N = 200) and

1986-87 (N = 168).

Category and species 1985- 86 1986- 87 Tot al
Bi rds

American coot (Fulica anericana) 35 53 88
Mal | ard (Anas pl at vrhvnchos) 9 19 28
Redhead (Avthva anericana) 17 8 25
Lesser scaup (Avthva affinis) 9 11 20
G een-w nged teal (Anas crecca) 0 4 4
Common nerganser (Mersus nerganser) 3 1 4
Buf f | ehead (Bucephala al beol a) 1 1 2
Conmon gol deneye (Bucephala cl ansul a) 1 0 1
Ri ng- necked duck (Avthva collaris) 1 0 1
Uni denti fied 19 17 36
Fi sh

Lake Superior whitefish (Coregonus clupeaformis) 8 14 22
Kokanee sal nmon (Onchorhvnchus nerka) 1 13 14
Kam oops rai nbow trout (Salnb sairdneri) 2 0 2
Mountain whitefish (Prosopium wllianmsoni) 1 0 1
Perch (Perca fl avescens) 0 1 1
Uni denti fi ed 106 29 135
Manmmal s

Wiite-tail ed deer (Qdocoil eus virsinianus) 2 14 16
Deer nouse (Peronvscus maniculatus) 1 1 2
Red squirrel (Tam asciurus hudsoni cus) 1 1 2
Muskrat (Ondatra zi bethi cus) 0 1 1
Uni denti fi ed 3 0 3
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Table 17. Releases and surveys of tagged kokanee salmon carcasses on the
lower Clark Fork River, 198s6.

Released Recovered
Release Tags Survey tags
Date Location # Color Date Time Distance # Color
7 Nov. 10 m offshore 1000 white 7 Nov. PM 16 km 0 -
Mid-channel 1000 pink
8 Nov. AM 16 km 0 -
9 Nov. AM 16 km 0 -
21 Nov. 10 m offshore 1000 white/ 21 Nov. PM 14 km 3 pink
black
10 m offshore 214 green
22 Nov. AM 14 km 1 pink
22 Nov. PM 14 km 0 -
23 Nov. AM 14 knm 1 green
: 2 pink
25 Nov. 10 m offshore 480 orange/ 25 Nov. PM 14 km 3 pink
black
10 m offshore 480 white/
blue
26 Nov. AM 14 km 0 -
30 Nov. AM 14 km 0 -
3 Dec. AM 14 km 0 -




and jaw of the fish were found about 15 mfromthe river
under a black cottonwood perch tree; two tags were found
under a bl ack cottonwood perch tree along the north shore of
the river about 3 m above high water mark, apparently
di scarded there by eagles eating the carcasses from the tree
above.

Insufficient nunbers of tags were recovered to nake
statistically valid concl usi ons about sal non carcass
stranding and availability to bald eagles. However, the
tags that were recovered appear to indicate that m d-channe
rel eases would be nore effective in allowing carcasses to
drift downstream to shallower water where they would becone
nore accessible to eagles. Al though carcasses did not nove
downstream readily after release fromnear the shoreline,
the single green-tagged carcass recovered that was narked
and released the same norning at the hatchery may indicate
nore fish will float near the surface in imediate rel eases
of artificially-spawned salnmon from the hatchery. More fish
could be made available to bald eagles and other predators
if future releases were conducted at a site as far out into
the current as possible with freshly-killed or anaesthetized
fish that have their air bladders intact to allow a higher
floatation rate.
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SUMMARY

Lake Pend Oreille, the lower dark Fork River, and the
upper Pend Oeille River are inportant areas for large
nunbers of wintering bald eagles. The relative lack of
human di sturbance to eagles throughout nost of the area, the
| arge area that eagles have to escape disturbance, and the
numerous di urnal perches from which eagles may hunt and
feed, all add to the present and future inportance of the
area to bald eagles. The abundance and variety of eagle
prey found there <contribute to the significance of this
| ocation where many eagles may remain until they begin
mgrating north in the spring. The enhancenent of the
kokanee salnon fishery in Lake Pend Oeille through the
operation of the Cabinet Gorge Hatchery should contribute
toward providing eagles with a plentiful food source during
the autum nonths. OQher fish species found in the |ake and
rivers, particularly whitefish, and waterfowl especially
during mlder winters, will continue to provide eagles wth
alternate sources of prey. As a result of the continued
| oss of eagle habitat nationwide and the unpredictability of
f ood sour ces such as spawni ng runs of fish and
concentrations of m grating wat er f owl , with proper
managenent the potential is high for the Lake Pend Oeille
area to continue to play a major role for wintering bald
eagles in the region.

The followi ng are recommendations for the managenent of
the Lake Pend Oreille bald eagle concentration and inportant
eagl e habitat.

1. Aerial censuses of bald eagles on Lake Pend Oeille, the
lower Cark Fork River, and the upper Pend Oeille River
should be continued so that a record of eagle abundance
and distribution can be nmaintained. The annual National
WIldlife Federation bald eagle count of the area by
itself is i nsufficient for maki ng know edgabl e
managenent  deci si ons. Censuses will also provide the
opportunity to search for the return of w ng-narked
eagles from Lake Pend Oeille and for the arrival of
those from G aci er National Park.

2. It will be several years before the enhancenent of the
kokanee ‘salnon fishery on the |ake by the operation of
the Cabinet CGorge Hatchery will be realized. Once this
has occurred, however, additional study will be required
to assess the effects to bald eagles of the increase in
food availability. Information on eagle nunbers,
di stribution, food habits, and local novenents, and
availability of prey species wll be necessary to make
conparisons with past use of the area by bald eagles.
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Bald eagle roosts should be protected from hunman
di st urbance, and harvest of roost trees should be
avoided in order to maintain quality bald eagle habitat.
Private individuals having roosts on their property
should be approached regarding nmnagenent of these
sites. Speci fic managenent plans should be devel oped
for all eagle roosts.

Perch trees, especially those |located where eagles
concentrate, should be protected. These sites are
preferred as a result of the structure of the trees,

protection from disturbance, and the availability of
prey in the area.

Bal d eagl e nesting sites shoul d be protected,
productivity surveys continued, and the size of nesting
territories determ ned. Searches for alternate and new
nest sites shoul d be cont i nued. Site-specific
managenent plans should be developed for each nesting
territory.

The presence of such large nunbers of wntering bald
eagles in northern Idaho is inpressive and worthy of
note by the medi a. Efforts to increase public awareness
and appreciation of the bald eagle concentration on Lake
Pend Oreille should be continued.
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APPENDI X A
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APPENDIX A-1

BALD EAGLE CENSUS DATA SHEET

DATE:
OBSERVERS:
PILOT: . AIRCRAFT TYPE:
WEATHER AT START: CLOUD COVER: 1 = 0-25% 3 = 51-75%
2 = 26-50% 4 = 76-100%
: PRECIPITATICON: 0 = None 2 = Heavy rain
’ = Light rain 3 = Snow
: WIND VELOCITY: 0 = Calm 3 = 11-15 mph
1 = 1-5 mph 4 = 16-2S mph
2 = 6-10 mph 5 = 26- mph
: WIND DIRECTION (°):
TIME: START BREAKS: START H START
s FINISH s FINISH ; = FINISH
FLIGHT PATH
COMMENTS :
# OF MARKED EAGLES:
AGE CLASS OR CODE: LOCATION:
TRANSMITTZR-EQUIPFED EAGLES: FREQUENCY: LOCATICN:
COMMENTS : H H
COUNT TOTAL #ADULTS 4SUBADULTS AUNKNTAN  TCTAL

NOXON RESERVOIR (DAM UPSTREAM TO
)

CABINET GORGE RESERVOIR

LOWER CLARK FORK RIVER

LAKE PEND OREILLEZ

PEND OREILLE RIVER: TO MUSKRAT LAKE

: MUSKRAT LAKE TO ALBENI FALLS DAM

TOTAL: FOR STUDY AREA

TOTAL: ALL COUNTS

A-II



APPENDI X A-2

BALD EAGLE MARKI NG AND BANDI NG DATA SHEET

DATE,
MARKER # BAND # LEG

RADI O- TRANSM TTER # FREQUENCY
BANDER NANME,
RECORDER NAMB

TI ME OF CAPTURE,
TRAPSI TE LOCATI ON

TRAP TYPE
BAI T TYPE

HOW CAPTURED (Toe, Tarsus, etc.)

MEASUREMENTS LCEFT R GHT

HALLUX TALON LENGTH m

FOOT PAD LENGTH

NARROWEST TARSAL W DTH FRONTAL:

WNG CHORD: cm cm
TAIL LENGTH cm

CULMEN DEPTH m

CULMEN LENGTH

\EI GHT: kg, | bs.
CROP CONDI Tl ON:

STERNUM  CONDI TI ON: - 1 2 3 4 5

W NGSPAN: M cm in
ESTI MATED AGE:

SEX (Method of Deternination) M F

BEHAVI OR

IN TRAP (Active, Aggressive, Docile. etc.)

WH LE RESTRAI NED

HOODED? VET? I CE ON FEATHERS?

TYPE OF RELEASE TI ME

FLIGHT PATH AND BEHAVI CR

COMMENTS
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APPENDI X A-3
TRANSM TTER- EQUI PPED EAGLE LOCATI ON DATA SHEET

DATE: OBSERVERS:
TIME:  START: FI NI SH:
SURVEY TYPE: AERI AL Nl GHT ROCST
DAY ROCST COUNT
VEATHER: CLOUD COVER: 1 = 025% 3 = 51-75%
2 = 26-50% 4 = 76-100%
PRECI Pl TATI ON: 0 = None 2 = Heavy rain
1 = Light rain 3 = Snow
WND VELOCI TY: 0 = Calm 3 = 11-15 nph
1=1-5 nph 4 = 16-25 nph
2 = 6-10 nph 5 = 26- nph
WND DI RECTION (9):
MARKER #: TRANSM TTER FREQUENCY:
LOCATI ON TYPE: VI SUAL TRI ANGULATI ON
TI ME: SITE: DEGREE:
TI ME: SITE: DEGREE:
TI ME: SI TE: DEGREE:
TI ME: SI TE: DEGREE:
LOCATI ON:
REMARKS:
MARKER # TRANSM TTER FREQUENCY:
LOCATI ON  TYPE: VI SUAL TRI ANGULATI ON
TI ME: SITE: DEGREE:
TI ME: SITE: DEGREE:
TI ME: SI TE: DEGREE:
TI ME: SI TE: DECREE:
LOCATI ON:
REMARKS:

A1V



APPENDI X A-4
CODES FOR BEHAVI CRAL ACTI VITIES OF BALD EAGES

Code Activity

01 Adult bald eagle

02 Subadult bald eagle

03 Unknown age cl ass

10 Soar

11 dide

12 Flap-fly

13 Flap-fly with fish

14 Flap-fly with other

20 Perch, rock/hill/bank

21 Perch, stunp/snag

22 Perch, tree

23 Perch, w ng-droop, rock/hill/bank
24 Perch, w ng-droop, stunp/snag
25 Perch, w ng-droop, tree
26 Preen, rock/hill/bank

27 Preen, stunp/snag

28 Preen, tree

29 Preen, ground

30 St and, ground

31 Stand, ground with fish
32 Stand, water

33 Stand, water with fish
34 Drag fish out of water
35 Stand, ice

36 Stand, ice with fish

40 Wal k

41 Wade

42' Bat he

43 Swi m

50 Consune fish, water

51 Consune fish, ground

52 Consurre fish, rock/hill/bank
53 Consune fish, stunp/snag
54 Consurre fish, tree

55 Consune fish, ice

56 Consune ot her

57 Bill-clean



APPENDI X A-4 (conti nued)

Code Activity

60 Aerial capture, successful

61 Aerial capture, unsuccessful
62 Aerial capture, pirate

63 Aerial capture, pirated

64 Aerial capture, piracy attenpt
70 G ound capture, successful

71 G ound capture, unsuccessful
72 Gound capture, pirate

73 G ound capture, pirated

74 G ound capture, piracy attenpt
75 Capture, wunknown nmethod

80 Drop prey, perch, unforced

81 Drop prey, perch, forced

A- Vi



APPENDI X B

LOCATI ONS OF BALD EAGLES | N WEEKLY AERI AL CENSUSES
OF LAKE PEND OREI LLE, 1985-86 AND 1986- 87



APPENDI X B-1
LOCATI ONS OF BALD EAGLES | N WEEKLY AERI AL CENSUSES
OF LAKE PEND OREILLE, 1985-86 (N = 19 CENSUSES)

EAGLE SIGHTING
//A MUD FLATS

5 4 3 2 1 0 5 YO Kilometers
H H H 3
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APPENDI X B- 2
LOCATI ONS OF BALD EAGLES IN WEEKLY AERI AL CENSUSES

OF LAKE PEND OREILLE, 1986-87 (N = 23 CENSUSES)

T

EAGLE SIGHTING
4/, MUD FLATS

4 3 2 1 0 5 10 Kilometers

5
il H H E—
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APPENDI X C
Bl OLOG CAL DATA ON CAPTURED BALD EAGLES ON LAKE PEND OREI LLE, 1986.

Hal | ux Foot pad Tar sus
l engt h I engt h wi dt h
(mm) (rmm) (mm)
Mar ker Age

# (yrs) Left Ri ght Left Ri ght Left Ri ght

01 6+ 42. 2 42. 8 115.0 95.0 17.4 17.7

02 6+ 41.6 42.5 99.0 105.0 19.5 18. 6

03 6+ 39.9 39.4 98.0 99.0 18.7 17.8

04 6+ 41. 8 41.9 102.0 100.0 17.6 16.7

05 6+ 40.7 40.4 97.0 96.0 18.6 17.9

06 4-5 39.9 390.1 96.0 96.0 17.1 17.0

07 6+ 39.2 39.3 102.0 98.0 17.7 18.0

08 4-5 45. 4 44. 4 110.0 112.0 18.4 17.8

W ng chord
(cm)
Cul men Tai |
Mar ker dept h Wi ght W ngspan I engt h Crop

# (mm) (kg) (cm) Left Ri ght (cm) condition
01 33.0 4.90 197.0 56.3 56.2 27. 4 empty
02 36.0 5.25 205.0 58.1 58.1 28.2 empty
03 33.0 4.60 190.0 55.3 57.2 27.6 full*
04 33.2 3.60 199.0 54.7 54.8 26.3 empty
05 33.7 4.70 196. 0 58. 4 57.7 26. 6 empty
06 33.4 3.80 196.0 56.7 56. 4 27.9 empty
07 33.2 5.30 196.0 53.5 54. 8 25.1 empty
08 36.8 ° 5.50 192.0 59.9 60. 3 31.5 empty

*Eagle ate first capture fish; was captured on second fish soon after.
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APPENDI X D

MAPS OF BALD EAGLE COVMUNAL ROOSTS ON LAKE PEND OREI LLE,
1985-86 AND 1986- 87
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APPENDIX D-2

MAP OF EAST BOTTLE BAY ROOST
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or~ APPENDI X D-3

MAP OF ECHO BAY ROOST
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